Molecular mechanism of cardiac hypertrophy.
Pressure overload induces cardiac hypertrophy and reexpression of contractile protein isogenes. To ascertain the molecular mechanism of these events, we examined the expression of cellular oncogenes and the early change in the translational activity of specific cardiac mRNA by two-dimensional gel electrophoresis of in vitro translational products. Pressure overload increased the expression levels of c-fos, c-myc, and c-Ha-ras genes. The relative predominance of 8 species out of over 400 translational products was increased by pressure overload while that of 2 translational products was decreased. We cloned four pressure-overload-responsive cDNA clones by differential dot blot hybridization. The expression pattern of each cDNA clone in the pressure-overloaded hearts was similar to that in fetal hearts. To examine whether mechanical stimuli directly induce specific gene expression in the heart, we cultured rat neonatal cardiocytes in elastic silicone dishes and stretched these adherent cells. Myocytes stretching stimulated amino acid uptake and expression of the c-fos gene, which was blocked by protein kinase C inhibitors. These results suggest that there are some early responsive genes in cardiac hypertrophy and that mechanical loading directly stimulates gene expression possibly via protein kinase C activation.